Abstract
Introduction
The rapid transformation of our society, complex challenges and the digital revolution, along with budgetary pressures for governments and the future of public services, created a new momentum for the modernization of public administrations.
In fact, while pressing sustainability problems and inequalities are increasing in the world, the unprecedented hyper-connectivity offered by the Internet creates powerful opportunities to reduce such inequalities, if harnessed through open platforms which can create possible collective solutions to sustainability problems. Unlike more straightforward issues that can be resolved simply with enough political will, particularly through government activities, sustainability can emerge from virtuous circles involving everyone, from decision makers to businesses and citizens.
In this perspective, the European Commission's DG CONNECT has funded many research and policy support actions aimed at developing and piloting innovative solutions for co-creation of public services and creating open collaborative platforms for social innovation, experimenting with open data and emerging networking technologies. At the same time research conducted by the European Commission´s Joint Research Centre in collaboration with DG Employment Social Affairs and Inclusion over the period 2014-2017, provided a deeper understanding of how EU Member States can make better use of Digital Social Innovation to provide better and more efficient social services and increas e the well-being of citizens [54] .
Within this context, co-creation or co-production means delivering public services in an equal and reciprocal relationship between professionals, people using services, their families and their neighbors. Where activities are co-created in this way, both services and neighborhoods become far more effective agents of change. [52:9] . Within the literature on this topic, some authors position cocreation in public services as part of a new regime for public policy implementation, sometimes hypothesized to be a New Public Governance [65, 66] , that follows Old Public Administration (OPA, essentially Weberian bureaucracy) and the New Public Management movement that embraced the application of private sector models to the public sector [25, 39, 75] . In contradiction, others assert that the underlying assumptions behind the majority of discussions of co-creation in the context of public services have been based on the simple customerservice provider relationship taken from the commercial realm with little or no consideration of the specificity of the public sector compared to the private sector, especially the role of politics or policies defining the context of service delivery [5, 19, 67] . The reality is vastly different and more recently it has been combined with the debate on Social Innovation, especially when enabled by Information and Communication Technologies (ICTs).
Social innovation relates in fact to "new responses to pressing social demands , which affect the process of social interactions. It is aimed at improving well-being." [28:6] . It also refers to "new ideas (products, services and models) that simultaneously meet social needs (more effectively than alternatives) and create new social relationships or collaborations" [26:9] . ICT-enabled social innovation is then defined as a "new configuration or combination of social practices providing new or better answers to social protection system challenges and needs of individuals throughout their lives, which emerges from the innovative use of Information and Communication Technologies (ICTs) to establish new relationships or strengthen collaborations among stakeholders and foster open processes of co-creation and/or re-allocation of public value" [54:5] .
The rationale underlying this paper is thus based on the central argument that using digital solutions in co-production of services can empower citizens and create new social interactions and practices where citizens not only contribute to public-service delivery in novel ways, but can do it more collectively [11] .
The aim of this paper is to assess how social innovation and co-creation initiatives can serve as a driver to change governance and the structure of public organizations. To this end, we discuss the development of important features in EU policy and service redesign, based on socially innovative practices where co-creation and digital social innovation have a particularly high potential impact.
To better assess the potential of such initiatives, and building on previous analyses and policy reviews, the paper presents first (in Section 2) the theoretical background underlying the research, and the methodological approach followed (Section 3). Section 4 provides then an overview of the Case study under investigation, which is a comprehensive set of policy support and research activities funded and conducted by the European Commission, in collaboration with EU Member States. Section 5 concludes discussing the results of such analysis, outlining recommendations for future research, and implications and possible directions for policy.
Theoretical Background

Public and social value
Value creation and capture is a key topic in management literature [47, 72] , which has found its field of application in public management [33] with the distinction between business and economic values and other forms of value, suitable to adapt to the specific status of public organizations not primarily oriented toward profit [45, 49] . In particular, the academic debate in public administration studies, including the ones more interested in e-government, has been polarized around the concept of public value [3, 4, 10] . Public value can be generally defined as the "value created by government through services, law regulations and other actions" [43:4] , addressing issues such as equity, ethos and accountability [43] and involving an attention to the quality, importance, fairness in the provisions of services as well as the satisfaction by their users [57, 80] . Taking these issues into account, the use of information and communication technology (ICT) in the public sector has been considered a key factor for the creation of public value, thus connecting it to the development of the e-government under a citizen centered perspective [42] . As a consequence, not only the outcomes of the e-government initiatives but also the policies adopted can be evaluated in terms of the consequent increase of public administrations' capacity of producing public value [42] . Thus, public value considers mainly the value perceived by citizens when they access public services or interact with public organizations [2, 3] , where nonetheless citizens may play different roles (e.g., citizens as users and citizens as operators of public administration) with different desired outcomes and (public) values [7, 16] , likewise. Consequently, different frameworks have been proposed to evaluate the public value of e-government (see, e.g., [21, 78] ). Also, public value has been considered a suitable paradigm to study ICT-enabled public sector reforms and innovation [18, 32, 58] . In general, public value seems to concern the evaluation of the outputs of public administration, policies, services, and finally politics. However, an alternative stance of public value, extending its definition, allows to focus on outcomes rather than outputs, thus leading to a move form public to social value [23, 61] , questioning not only "What does the public most value?" but also "What adds value to the public sphere?", as pointed out by Benington [25] . As argued by Viscusi et al. [81] social value, concerns values for the society at large [2] , and the evaluation of the public administration contribution to society [2, 27] focused, e.g., on the improvement to quality of life and wellbeing [76] . In this context, initiatives such as the ones related to open government data may provide policy makers access to the information on these issues for a given population, as well as individual to balance or design new policies, services, and politics with sustainable public as well as social value [41, 81] . A focus on social value implies a blurring of the organizational boundaries of public administrations opening them up to co-creation processes involving external actors (either organizations or individuals), with consequent needs for an understanding of these new relationships as well as interactions, also enabled by the use of the ICT as leverage for social value creation, capture, and innovation [15, 45, 59 ].
Co-creation
Co-creation as the idea of opening up organizational boundary to allow external users to contribute to the production of products, services, or science development received a growing attention in the last two decades from management and social scientists [1, 17, 40, 46, 70, 71, 73, 74] . However the research on co-creation is still evolving, and clear-cut identification of its main characteristics is still under debate, the definition provided by Ramaswamy and Ozcan in a 2018 article [74] provides a comprehensive summary of them, considering cocreation as "enactment of interactional creation across interactive systems-environment (afforded by interactive platforms), entailing agencing engagements and structuring organizations" [74:200] . Considering now the public sector, cocreation is not a brand new concept [24] as contracting out or philanthropy have demonstrated how governments have always worked with both the private and third sector [68] . More recently, the cocreation-related idea of co-production has entered the (public) management and policy arena, referring to public services that are co-produced by labor which may be paid, unpaid, or paid below the market value [13, 34, 69 ], yet representing a way for public administration to produce public value, likewise [19] . However, with regard to these issues, what is actually new is the availability and pervasiveness of effective means to facilitate such collaboration in the digital transformation process [20] 
ICT-enabled Social innovation
Innovation may refer either to the output or the process itself that realises a new idea, leading to a change in practice that creates some kind of value, [48] . In the public sector this change can concern the way it functions or the way it exerts its role as well as their effects on the innovation of the private sector [38] . As to these issues, in the last twenty years a significant effort has been devoted to the use of the ICT for developing e-government and its evolution toward open government [6, 36, 37, 51, 79] , thus linking to it a main part of the innovation in the public sector. However at the state of the art there are claims and arguments that ICT has the potential to increase innovation [44, 64] , the evidence of its impact is still limited [53, 77] . Yet, in this article we claim that the evolution of the use of the ICT and the shift towards openness in the public sector and services [12] may provide expected outcomes by moving from a public value orientation typical of egovernment through the actual enforcement of cocreation dynamics for social value and the consequent focus on enforcing social innovation. Often recognized as a 'quasi-concept' [8, 54] the research on social innovation cannot be ascribed to any paradigm in social science [83] , actually encompassing economics, political science, sociology, social policy, and cultural studies [60] . Among the different definitions of social innovation, in this article we follow the perspective promoted by the European Union [27] on the basis of [62] , considering social innovation as social in its own ends and means, producing new ideas in products, services, and models that meet social needs and create new social relationships and collaborations. Accordingly, strictly related to social innovation are social services, ranging from statutory and complementary social security schemes covering the main risks of life to services provided directly to the person for, e.g. social assistance, employment and training, childcare, social housing or long-term care for elderly and for people with disabilities [54] .
These social services have a role in improving quality of life as well as well-being, playing also a prevention and social cohesion role [54] . Consequently, as for the relevance of value cocreation and co-production, citizens' involvement in the design, production and delivery of public services Page 2976 is considered as a cornerstone for social innovation in the public sector [8, 63] , where ICT plays a key role as enablers especially with regard to the challenge of guaranteeing resilience, likewise [56] .
Method
The article follows an interpretive perspective [82] , aiming to elicit an understanding of how cocreation and social innovation have been related to innovation enabled by the ICTs and to figure out their role in a potential evolution of digital government, likewise. Accordingly, the presented case study [9, 84] has an interpretive stance, which nonetheless adopts a longitudinal or historical perspective [50] as background for the development of the flow of the argument. To this end, an analysis has been carried out on the actions and initiatives promoted and developed in a specific context, the European Union, from 2010 to 2018. The analysis has been based on archival documents, reports, and the direct experience of two of the authors in the organizations in charge of policy design and program development for the considered stream of initiatives. Thus, the analysis has considered the actions of the case study along their different components, from their design as proposals to their development, and to their evaluation and impact. Finally, the third author acted as external discussant and participant to the hermeneutic process leading to the development of the arguments for this paper and of the selected case study.
Case Study
The European Commission has been working with Member States on e-government for more than a decade. The past and present EU e-government Actions Plans have been the political instruments to advance the agenda of ICT-enabled public sector modernization across the EU.
The exponential growth in digitalization, increased information and knowledge exchange, enhanced connectivity, openness and transparency are leading to a radical change in citizen expectations. Citizens are changing their approach to interacting with, and relating to, governmental organizations and services. At the same time, new technology is helping citizens become more 'prosumers' in many facets of life, contributing with their resources to also help address the needs for example of their own communities. Technology allows them to take control of their own health by using wearable sensors, improve their own ecological footprint by using smart meters or take better control of their own data. A fundamental issue to consider is how public policy and public administrations should handle such bottom-up and non-traditional activities which are instrumental to tackle social challenges.
In this particular context, the European Commission saw an opportunity in the digital transformation and argued for a complete re-thinking of public service delivery, breaking them into reusable, modular services that could be, along with government data, shared among administrations and combined in innovative ways both by administrations and by citizens, businesses or civil society.
The 'Vision for public services ' non-paper [29] proposed to approach the modernization of public administrations through the policy design of open and collaborative government model, based on the principles of collaboration, transparency and participation. The underlying vision thus encouraged to open up government data, services and decisionmaking processes both between administrations (for a joined-up government user experience) and eventually to third parties (for the creation of innovative services and engagement in policymaking).
Focusing on the necessary internal changes within government, the concept paper provided the basis for many policy actions, such as project fundingthrough the Horizon 2020 Research and Innovation Framework Programme -, studies, workshops and subsequently the e-government Action Plan 2016-2020 [30] . Over the period 2014-2017, over ten European projects have piloted the co-creation of public services, while others have advanced on the methodology of co-creation. They cover mostly local administrations as piloting sites, from almost all EU Member States, with Germany, Italy, Netherland, Spain and the UK more than one city. Environmental issues have always been an important area where co-creation can emerge.
As regards their development, most projects have tested local, urban services, such as for example land use planning, street cleaning, bike sharing, improving walks, transport timetables and tree cadaster. A number of local services aimed at administrative services such as permits or regulation for planning. Another large portion of the projects addressed human services, such as health care -working with issues such as better healthcare services for migrants, reducing childhood obesity, people with disabilities as well as social care -including unemployment policies, housing, redesigning local social services or childcare services.
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All projects have benefitted from the availability of data; mostly combining various open datasets or service building blocks for the creation of new, user-friendly services, while some projects have also used data to visualize certain information or collected data from users, including social media and behavior analytics. Although digital tools have been key to for example set up collaboration platforms, engage with citizens or make re-usable datasets, service building blocks or apps available to users; most projects have experienced that these tools and methods were also complemented by face-to-face meetings. In addition to these projects, almost 400 open government use cases were analyzed [14] , many of which also applied co-creation practices. The majority of cases relied on opening up government assets and public services and have covered all phases of the delivery lifecycle (design, implementation, monitoring and evaluation).
Furthermore, the recently organized workshop on 'Digital Transformation of Public Administrations', which invited all these projects to evaluate the success of their project and share their experiences, found 'open, modular, collaborative government' beneficial, as it can lead to greater efficiencies, improved service delivery, innovative solutions, increased citizen engagement and in general more collaboration, participation and transparency.
According to the report's findings "co-creation of services and applications represents a key approach, making government more relevant and services closer to citizens' needs, increasing the take-up of open government in the EU" [31:15] . It is however observed that the readiness level of public administrations to "welcome promising innovations relying to co-creation" is still limited, thus making incentives essential [31:12] .
At the same time, while pressing sustainability problems and inequalities are increasing in the world (see the United Nations Sustainability Development Goals), the unprecedented hyper-connectivity offered by the Internet can offer powerful solutions to reduce such inequalities, if harnessed by the people and for the people, through open platforms which do not naturally favor the accumulation of data and value in a few private platforms. These open platforms create a better awareness of what peers are doing, and of the possible collective solutions to sustainability problems. Unlike more straightforward issues that can be resolved simply with enough political will, particularly through government activities, sustainability can only emerge from virtuous circles involving everyone, from decision makers to businesses and citizens. or open data), adopting a truly multidisciplinary approach (supported by the presence of at least 2 non ICT organizations in each successful consortium) and involving from the beginning an existing large community of interested users, such as local communities and civil society in general.
Through a series of projects funded by the H2020 Research and Innovation Program, CAPs is betting on new concepts of online platforms to raise awareness and generate collaborative solutions. Also, it is supporting the growing will of constituencies as well as associations, NGOs, etc. to co create and to ensure that their voice is being heard, considered, and eventually make impact on their daily life. The CAPS movement supported through the EC's research and innovation budget is definitely one of the potential game changers for society in Europe and in the world.
Discussion and conclusions
As most of the co-creation activities are initiated by public administrations, top-down, administrations themselves have a key role in creating the enabling environment that will foster co-creation. From an organizational point of view, low threshold to participate, simple processes, with language talking to the citizens are important as well as ensuring inclusiveness, fairness and transparency. In order to succeed in the adoption and effective promotion of collaborative services, a change in government and Page 2978 institutional culture is required. Public administrations need to adjust their internal processes; empower their civil servants and incentivize the co-creation approach [28, 29] .
Public administrations need to create the appropriate governance structures; linking and integrating the worlds inside government, but also with those outside government. This also means that "public administrations need to assume some new roles; set rules, provide guidance and incentives for collaboration and co-creation. They need to develop and apply open methodologies, license agreements, and methodologies for collaborative public service design". For this, there is a need for empowered civil servants with the right skills, who can also ensure favorable conditions for sustainable service production. Indeed, appropriate sustainability models would constitute important enablers. For example, emerging hybrid business models, building on service agreements as the basis for digital service delivery and combining elements of the public, private and social sectors could represent a relevant opportunity to boost public service level. Other business models include among others, advertisement-based approaches, public-private partnerships, public voluntary sector partnerships, social enterprises and others [29:11] .
At the same time, digital technologies and the data they generate can greatly improve the necessary conditions for engagement. In this regard, open data, reusable or shared solution building blocks as well as standards and technical specifications have been identified as main technology-related enablers [14] . Another key enabling factor, that can also be a barrier, is the meaningful participation of users in the co-creation processes (social capital). The involvement of citizens may depend on their extrinsic or intrinsic motivation; whether they expect economic rewards or join the activity for self-interest and the sake of participating. The latter requires special conditions; trust in the participatory approach, trust in public institutions, but also civic capacities, administrative skills as well as sense of ownership. Furthermore, citizens need to believe that they will indeed make a difference through their engagement. Citizen engagement may be relevant both at individual level (for example, separating garbage), but also collectively, in case of collaborative service creation for a specific community or user group with particular needs [22] .
Some of the most prominent barriers to cocreation are related to the availability and quality of open data, including its accuracy, quality and reliable access to such data sets. This as well as more visibility about such data sets would allow for a more dynamic re-use of data. To facilitate this, local administrations, where most of the co-creation takes place, should have an open data policy in place that prescribes how to manage open data release. A current study aims to gain an understanding of the use of application programming interfaces (APIs) in digital government and their added value and to assess the feasibility of establishing a European API framework for digital government. To unlock the economic potential of open data, it is important that measures are taken on the supply side to make high-value datasets truly open for reuse. This means among others that governments prioritize their open data efforts by identifying high-value datasets, and make sure that these are available under an open license, in (multiple) machine-readable formats, can be reused without restrictions, and can be easily found on data portals based on standardized metadata descriptions.
Another hindering factor is the exploitation uncertainty. An important question is who owns the development process, and to which extent different levels of organizations were supporting the activities. It is also important to support the full co-creation lifecycle to ensure long-term sustainability of the cocreated services; including possibly co-maintenance and co-business, but so far this option has been rarely explored. Several studies and workshops have found, on one side, that barriers to a wide-scale implementation included, among others, lack of leadership and political commitment, lack of institutional and individual capabilities and skills, legal constraints, technological constraints (e.g. lack of standard APIs), uncertainties regarding sustainability and business models, legal uncertainties regarding responsibility and accountability, difficulties identifying citizens' needs or poor data quality [14] .
Another barrier was the limited information on the cost and benefits of collaboration. When analyzing the value of new generation of egovernment services, the study presented in [35] found that while administrative services required high investments linked to reorganization across all government, they were scalable through automation and thus could lead to cost savings. Human services required moderate costs, often based on open source modules and were very important for improving service quality, reaching out to people and building trust, yet easier to replicate than to really scale up. As regards participatory decision-making services, the study found that they involved moderate technological costs, were crucial for building trust, while their scalability and replicability were limited, 'return on investment' was however significant, Page 2979 although difficult to quantify and more visible over the long run [14] .
In conclusion, the exponential growth in digitization, increased information and knowledge exchange, enhanced connectivity, openness and transparency are leading to a radical change in citizen expectations. Citizens are changing their approach to interacting with, and relating to, governmental organizations and services. Traditional top down approaches to governing and policy making, which formed the basis of our understanding of states and politics in the 20th century, are increasingly questioned. Existing governance frameworks do not seem to grasp this complexity and uncertainty. The evolving complexity of European society needs to be faced and analyzed in order to identify adequate future Governance models to promote across the EU.
To foster the open government movement toward its next phase of maturity, there is a need to understand the governance models and their role in implementation. The above described co-creation could lead to administrative burden reduction, but also to data and intelligence-driven service personalization. This approach could see users dynamically composing services from existing service components, for example on the basis of the user's own profile or life events. This could facilitate the collaborative design, creation and delivery of services, in particular for the 'everyday', local, and location-driven services, based on open data and mobile devices or web-based services, using realtime data. In order to facilitate this, there should be a clear framework for co-creation, considering quality of service a priority (especially for what concerns accountability) together with the governance and exploitation of the input of citizens for policy making and new services design. Accordingly, it is also necessary to have a significant evidence base showing the benefits of collaboration in service design and delivery. In this regard new types of financing, sustainability and business models should be explored and further researched.
As often the ecosystem in which such initiatives take place is characterized by micro-socialenterprises or not-for-profit organizations that have little or no access to traditional financial mechanisms; thus, "new inter-sectoral governance models" may be an effective means to help the sustainability of these initiatives [55] . The European Fund for Strategic Investments (EFSI) supports social entrepreneurship through innovative mechanisms developed under the new EFSI Equity Instrument. The EFSI impact investing pilots engage and support social impact investors in providing risk capital financing to social enterprises in their early, growth or expansion stage. Research to assess the return of such investments, both in terms of their economic and social value, should be strengthened. In this process ICTs often play a game-changing role in the development of platforms that support innovative partnerships and collaborative business models, impinging on the intrinsic characteristics of social innovation and digital governance. In this perspective, future research is needed to study further initiatives at the regional and local level, especially at city level or neighborhoods within cities. A local focus of this kind would allow us to better understand the dynamics across sectors , and identify the factors enabling effective co-creation and social change.
